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The present invention relates to new pyridopyrimidinone compounds, to a process for their 
preparation and to pharmaceutical compositions containing them. 

The compounds of the invention are new and have valuable modulatory properties with 
respect to a panel of kinases, making them of use in the treatment of numerous types of 
disorders, amongst which there may be mentioned, without implying any limitation : 
cancer, arthrosis, diabetes, obesity, hypertension etc.. In addition, they are completely non- 
toxic. Moreover, to our knowledge, this family of compounds is completely novel and the 
activity that we have discovered in them has not been mentioned for structurally close 
compounds. 

More specifically, the present invention relates to compounds of formula (I) : 



> Ri and R 2 , which are the same or different, represent a hydrogen atom or an alkyl group 
or together with the nitrogen atom carrying them form a heterocycle, 

> R3 represents a halogen atom, an alkoxy group, an optionally substituted aryl group or a 
group NR f iR'2 wherein R'i and R' 2 , which are the same or different, represent a hydrogen 
atom or an alkyl group or together with the nitrogen atom carrying them form a 
heterocycle, 




'2 



wherein : 



> R4 represents a hydrogen atom or a group NR"iR M 2 wherein R M i and R H 2, which are the 
same or different, represent a hydrogen atom or an alkyl group or together with the 
nitrogen atom carrying them form a heterocycle, 
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to their enantiomers, diastereoisomers, tautomers and also to addition salts thereof with a 
pharmaceutical^ acceptable acid or base, 

it being understood that : 
5 - the term "alkyl" denotes a linear or branched hydrocarbon chain containing from 1 to 8 
carbon atoms, 

-the term "alkoxy" denotes an alkyl-oxy group wherein the alkyl chain is linear or 
branched and contains from 1 to 8 carbon atoms, 

- the term "aryl" denotes a phenyl or naphthyl group, 

10 - the term "heterocycle" denotes a mono- or bi-cyclic system which contains from 5 to 11 
carbon atoms and which may contain, in addition to the nitrogen atom to which R1R2, 
R/iR'2 or R"iR M 2 are bonded, one or two further hetero atoms selected from oxygen, 
sulphur and nitrogen, it being possible for the heterocyclic system to be substituted by 
one, two or three alkyl groups, 

15 - the term "substituted" associated with an aryl group indicates that the phenyl or naphthyl 
group is substituted by one, two or three identical or different groups selected from 
halogen atoms and alkyl, alkoxy, polyhaloalkyl and hydroxy groups, "polyhaloalkyl" 
being understood to be a linear or branched carbon chain containing from 1 to 3 carbon 
atoms and from 1 to 7 halogen atoms. 

20 Among the pharmaceutically acceptable acids there may be mentioned, without implying 
any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, acetic 
acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, glutaric 
acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, methanesulphonic 
acid, camphoric acid etc.. 
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Among the pharmaceutically acceptable bases there may be mentioned, without implying 
any limitation, sodium hydroxide, potassium hydroxide, triethylamine etc.. 

An advantageous embodiment of the invention relates to compounds of formula (T) : 



to their enantiomers, diastereoisomers, tautomers and also to addition salts thereof with a 
pharmaceutically acceptable acid or base. 

Another advantageous embodiment of the invention relates to compounds wherein NRiR 2 
represents an NH 2 group, a di-«-propylamine group or also a morpholine group, to their 
enantiomers, diastereoisomers, tautomers and also to addition salts thereof with a 
pharmaceutically acceptable acid or base. 

Preferred compounds of the invention are those wherein R3 represents a 3,4- 
dimethoxyphenyl, 3,5-dimethylmorpholine, thiomorpholine, azepine, perhydroquinoline or 
pyrrolidine group or a chlorine atom, their enantiomers, diastereoisomers, tautomers and 
also addition salts thereof with a pharmaceutically acceptable acid or base. 

Another advantageous embodiment of the invention relates to compounds wherein R4 
represents a hydrogen atom or a morpholine or azepine group, to their enantiomers, 
diastereoisomers, tautomers and also to addition salts thereof with a pharmaceutically 
acceptable acid or base. 



O 



R, 




'3 



Among the preferred compounds of the invention there may be mentioned : 

2-(dipropylamino)-8-(4-thiomorpholinyl)pyrido[3,4-^/]pyrimidin-4(3//)-one, 

8-(l-azocanyl)-2-(dipropylamino)pyrido[3,4-^pyrimidin-4(3//)-one, 
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8-((4aa 9 8aa)-octahydro- 1 (2//)-quinolyl)-2-(dipropylamino)pyrido[3 ,4-^pyrimidin-4(3/y)- 
one, 

8-((4a/?,8aa)-octahydro- 1 (2/f)-quinolyl)-2-(dipropylamino)pyrido[3 ,4-^pyrimidin-4(3#)- 
one, 

6,8nii(l-azepanyl)-2-(dipropylamino)pyrido^ 

8-(l-azepanyl)-2-(dipropylamino)-6-(4-morpholinyl)pyrido[3,4-^pyrimidi^^ 

8^1-azepanyl)-2,6-di(4-morpholinyl)pyrid^ 

2-amino-8-[(3a,5>^-3,5-dimethylmorpholinyl]pyrido[3,4-^pyri^ 

2-amino-8-[(3a,5a)-3,5-dimethylmorpholinyl]pyrido[3,4-(flpyri 

8-[(3cr,5>^-3,5-dimethylmorpholinyl]-2-(dipropylamino)pyrido[^ 

one, 

8-[(3a,5a)-3,5-dimethylmorphoH^ 
one, 

8^(3 <^,5 a)-3,5-dimethylmoipholinyl]-2-(4-morpholinyl)pyrido 
2-amino-8-(l-azepanyl)-6^4-morpholinyl)pyrido[3,4-(flpyrimidin-4 
8-cWoro-2-(dipropylamino)pyrido[3,4-^pyrimidin-4(3//)-one, 
2-(dipropylamino)-8^ 1 -pyrrolidm^ 

and 8-(3 ,4-dimethoxyphenyI)-2-(dipropylamino)pyrido[3 ,4-<^pyrimidin-4(3i/)-one, 
their tautomers and addition salts thereof with a pharmaceutical^ acceptable acid. 

The invention relates also to a process for the preparation of the compounds of formula (I), 
which process is characterised in that there is used as starting material a compound of 
formula (II) : 




wherein : 



R3 and R4 are as defined for formula (I), which is condensed with a compound of 
formula (III) : 

S = C = N - C (O) OR 20 (III), 
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wherein R20 represents an alkyl or aryl-alkyl group, 
to yield a compound of formula (IV) : 




wherein : 

5 R3, R4 and R20 are as defined hereinbefore, which compound of formula (IV) is condensed 
in the presence of a metallic salt with the amine (V) : 

HN Ri R 2 (V), 

wherein : 

Ri and R2 are as defined for formula (I), to yield a compound of formula (I), 
10 - which may be, where appropriate, purified according to a conventional purification 
method, 

- which is separated, where applicable, into its stereoisomers according to a conventional 
separation technique, 

- which is converted, if desired, into its addition salts with a pharmaceutically acceptable 
15 acid or base, 

it being understood that : 

- at any time considered to be appropriate in the course of the process described above, the 
amino or alkylamino group(s) of the starting reagent (II) may be protected and then, after 
condensation, deprotected for the requirements of synthesis, 

20 - the reagents (II) are described in the literature or are prepared according to known 
procedures described in the literature. 

The compounds of the invention have been studied in relation to a group of kinases, with 
respect to which they have shown excellent activity. This activity is generally specific to a 
particular type of kinase, the type varying as a function of the structure of the compound of 
25 formula (I). 
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Depending on the type of kinase with respect to which the compound of the invention is 
active, it may be expected to have excellent activity in various types of cancers, in 
metabolic disorders and, more especially, in the treatment or prophylaxis of 
hyperglycaemias, dyslipidaemias such as hypercholesterolaemia and hyperlipidaemia and 
5 also in the treatment of non-insulin-dependent, type II diabetes, obesity and complications 
of diabetes especially in the cardiovascular area, or also in inflammatory disorders such as 
arthrosis or, finally, in cardiovascular disorders not associated with diabetes such as arterial 
hypertension. Moreover, the fact that the compounds of the invention are completely non- 
toxic makes them undeniably valuable for therapeutic use. 

10 The present invention relates also to pharmaceutical compositions comprising as active 
ingredient at least one compound of formula (I), alone or in combination with one or more 
inert, non-toxic excipients or carriers. 

Among the pharmaceutical compositions according to the invention there may be 
mentioned more especially those that are suitable for oral, parenteral and nasal 
15 administration, tablets or dragees, sublingual tablets, gelatin capsules, lozenges, 
suppositories, creams, ointments and dermal gels etc.. 

The useful dose varies according to the age and weight of the patient, the nature and 
severity of the disorder and the administration route, which may be oral, nasal, rectal or 
parenteral. Generally, the unit dose ranges from 0.01 to 500 mg per 24 hours, for treatment 
20 in from 1 to 3 administrations. 

The Examples that follow illustrate the invention, without limiting it in any way. The 
structures of the compounds described have been confirmed by customary spectroscopic 
and spectrometric techniques. 

The starting materials used are known products or are prepared according to known 
25 procedures. 
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A (4aa,8aa) compound is understood to mean a compound wherein the relevant ring junction 
is of the cis configuration. 

A (3a,5a) compound is understood to mean a compound wherein the relevant ring junction is 
of the cis configuration. 

5 A (4a/?,8aar) compound is understood to mean a compound wherein the relevant ring junction 
is of the trans configuration. 

A (3 (2,5/3) compound is understood to mean a compound wherein the relevant ring junction is 
of the trans configuration. 

Example 1 : 

10 8-(l-Azocanyl)-2-(dipropylamino)pyrido[3,4-£/]pyrimidin-4(3/0- one 

A mixture of 0.02 mol (4.10 g) of 3 -amino-2-azocanopyridine and 0.02 mol of ethoxy- 
carbonyl isothiocyanate is stirred at ambient temperature for 3 hours in 100 ml of DMF, by 
which means the thiourea of formula (TV) is obtained, which it is not necessary to isolate. 
The solution is cooled to 0°C and saturated with 2.5 eq. of di-/?-propylamine, and 0.02 mol 

15 of mercuric chloride is added; at the end of 15 minutes, the ice bath is removed and the 
mixture is stirred at ambient temperature for 3 hours (the black precipitate caused by the 
formation of mercury sulphide will still be seen to appear). After having added 150 ml of 
ethyl acetate, the solution is filtered over Celite and the solvents are evaporated off under 
reduced pressure. The crude A^ethoxycarbonylguanidine thereby obtained is again 

20 dissolved in 50 ml of DMF and heated at reflux for 2 hours. After the hot solution has been 
filtered in order to remove the last remnants of mercury salt, the DMF is evaporated off 
under reduced pressure. The solid thereby obtained is taken up in a minimum of 
acetonitrile, filtered off over a frit under suction and then recrystallised from acetonitrile. 



Melting point : 172°C 
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Example 2 : 

8-(4-Thiomorpholinyl)-2-(dipropylamino)pyrido[3,4-i/]pyrimidin-4(3/0-o ne 

By proceeding as in Example 1, but replacing the 3-amino-2-azocanopyridine by 3-amino- 
2-(4-thiomorpholinyl)pyridine, the title compound is obtained. 

Melting point : 226°C 

Example 3 : 

8-((4ao,8aa)-Octahydro-l(2i^-q u ^^ 
4(3#)-one 

By proceeding as in Example 1, but replacing the 3-amino-2-azocanopyridine by 2- 
((4aa 5 8aa)-octahydro-l(2//)-quinolyl)-3-pyridinamine 3 the title compound is obtained. 

Melting point : 215°C 

Example 4 : 

8-((4a/?,8aa)-Octahydro-l(2J^-qm^ 
4(3!3)-one 

By proceeding as in Example 1, but replacing the 3-amino-2-azocanopyridine by 2- 
((4aP,8aa)-octahydro-l(2i/)-quinolyl)-3-pyridinamine, the title compound is obtained. 

Melting point : 225°C 

Example 5 : 

6,8-Di(l-azepanyl)-2-(dipropylamino)pyrido[3,4-rf]pyrimidin-4(3//)-o ne 

By proceeding as in Example 1, but replacing the 3-amino-2-azocanopyridine by 3-amino- 
2,6-diazepanopyridine, the title compound is obtained. 



Melting point : 220°C 
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Examplc 6 : 

8-(l-Azepanyl)-2-(dipropylamino)-6-(4-morphoIinyl)pyrido[3,4^pyrimidin-4(3/^^ 
one 

By proceeding as in Example 1, but replacing the 3-amino-2-azocanopyridine by 3-amino- 
2-azepano-6-(4-morpholinyl)pyridine, the title compound is obtained. 

Melting point : 250°C 

Example 7 : 

8-(l-Azepanyl)-2,6-di(4-moi^holinyl)pyrido[3,4-^pyrimidin-4(3J7)-one 

By proceeding as in Example 6 but replacing the di-H-propylamine by morpholine, the title 
compound is obtained. 

Melting point : 240°C 

Example 8 : 

2-Amino-8-[(3o^5>^-3,5-dimethylmorpholinyl]pyrido[3,4-d]pyrimidin-4(3J^-one 
Step A : A^ethoxycarbonyl-A^-2-(3,5-dimethymorpholin-4-yl)pyridine 

A mixture of 0.02 mol of c/5Vrran5-3-amino-2-[4-(3,5-dimethyl)morpholinyl]pyridine 
(3.80 g) and 2.62 g (0.02 mol) of ethoxycarbonyl isothiocyanate is stirred at ambient 
temperature for 3 hours in 100 ml of DMF. The mixture obtained is poured into 200 ml of 
water. The precipitate that forms is filtered off under suction and washed with petroleum 
ether. The cis and trans isomers are separated by column chromatography (eluant: ether / 
cyclohexane 55/45). 

Step B : 2-Amino-8-[(3tf,5/^-3,5-dimethylmo^ 

0.002 mol of the cis thiourea obtained in Step A is dissolved in 100 ml of DMF and the 
solution thereby formed is cooled to 0°C and then saturated with gaseous ammonia. 
0.002 mol (0.50 g) of mercuric chloride is added. At the end of fifteen minutes, the ice bath 
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is removed and the mixture is stirred at ambient temperature for 3 hours. After adding 
150 ml of ethyl acetate, the solution is filtered over Celite and the solvents are evaporated 
off under reduced pressure. The precipitate thereby obtained is again dissolved in 50 ml of 
DMF and heated at reflux for two hours. After filtering whilst hot, the DMF is evaporated 
5 off under reduced pressure. The solid thereby obtained is taken up in a minimum of 
acetonitrile, filtered off over a frit under suction and recrystallised from acetonitrile. 
Melting : above 260°C 

Example 9 : 

2-Amino-8-[(3a,5a)-3,5-dimethyl^ 

1 0 By using the /rara-7V-ethoxycarbonyl-A^-2-[3-(3 ,5-dimethyl)morpholin-4-yl)-pyridyl- 
thiourea obtained in Step A of Example 8 and by proceeding as in Example 8 Step B, the 
title compound is obtained. 

Example 10 : 

8-[(3a,5a)-3,5-DimethylmorphoIinyl]-2-(dipropylamino)pyrido[3,4-^pyrimidin- 
15 4(3/0-<me 

By proceeding as in Example 8 Step B, but replacing the gaseous ammonia by 0.002 mol of 
di-H-propylamine, the title compound is obtained. 

Melting point : 195°C 

Example 11 : 

20 8-[(3a,5>^-3,5-Dimethylmorpholinyl]-2-(dipropyIamino)pyrido[3,4-^pyrimidin- 
4(3#)-one 

By proceeding as in Example 9 and replacing the gaseous ammonia by 0.002 mol of di-n- 
propylamine, the title compound is obtained. 

Melting point : 173°C 
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Example 12 : 

8-[(3a,5a)-3,5-DimethylmorphoIinyI]-2-(4-morphoU^ 
4(3#)-one 

By proceeding as in Example 8 Step B, but replacing the gaseous ammonia by 0.002 mol of 
morpholine, the title compound is obtained. 

Melting point : 275°C 

Example 13 : 

2-Amino-8-(l-azepanyl)-6-(4-morpholinyl)pyrido[3,4-rf|pyrimidin-4(3/0- one 

By proceeding as in Example 6, but replacing the di-n-propylamine by gaseous ammonia, 
the title compound is obtained. 

Sublimation at 260°C 

Example 14 : 

8-Chloro-2-(dipropylamino)pyrido [3,4-*/] py rimidin-4 (3//)-one 

By proceeding as in Example 1 and replacing the 3-amino-2-azocanopyridine by 3-amino- 
2-chloropyridine, the title compound is obtained. 

Melting point : 180°C 

Example 15 : 

2-(Dipropylamino)-8-(l-pyrrolidinyl)pyrido[3,4-rf]pyrimidin-4(3/i0-one 

By proceeding as in Example 1 and replacing the 3-amino-2-azocanopyridine by 3-amino- 
2-(l-pyrrolidinyl)pyridine, the title compound is obtained. 



Melting point : 220°C 
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Example 16 : 

8-(3,4-Dimethoxyphenyl)-2-(dipropylamino)pyrido[3,4-^pyrimidin-4(3^0-o n e 

By proceeding as in Example 1 and replacing the 3-amino-2-azocanopyridine by 3-amino- 
2-(3,4-dimethoxyphenyl)pyridine, the title compound is obtained. 

5 Melting point : 202°C 



PHARMACOLOGICAL STUDY 
Example A : Screening of a panel of kinases 

Using conventional screening methods employing commercially available kinases, the 
products of the invention exhibited valuable properties : 
10 ♦ activating properties with respect to certain kinases, for a number of products of the 

invention; 

♦ inhibitory properties with respect to other kinases, for a number of products of the 
invention; 

♦ potentiating properties with respect to kinase activators or inhibitors, for other 
15 products. 

Example B : Hypolipaemic activity 

The products of the invention were tested in vivo in the obese ob/ob mouse, used as a 
model of obesity-associated insulin resistance. By way of example, the compound of 
20 Example 6 significantly reduces the triglycerides at 1 25 mg/kg per os whereas, with 
metformin, the same reduction is obtained at 250 mg/kg per os. 

In this model, the compounds of the invention have thus been shown to be powerful 
hypolipaemic agents. 
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Example C : Acute toxicity study 

Acute toxicity was evaluated after oral administration of increasing doses of the test 
compound to groups each comprising 8 mice (26 ± 6 grams). The animals were observed at 
regular intervals over the course of the first day and daily for the two weeks following 
treatment. 

It appears that the compounds of the invention are completely non-toxic. 
Example D : Pharmaceutical composition 

Formulation for the preparation of 1000 tablets each containing 5 mg of active ingredient 

Compound of Example 8 5g 

Hydroxypropylcellulose 2 g 

Wheat starch 10 g 

Lactose 100 g 

Magnesium stearate 3 g 



Talc 



3g 
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CLAIMS 

1. Compounds of formula (I), 




wherein : 

5 > Ri and R2, which are the same or different, represent a hydrogen atom or an alkyl group 
or together with the nitrogen atom carrying them form a heterocycle, 

> R3 represents a halogen atom, an alkoxy group, an optionally substituted aryl group or a 
group NR'iR2 wherein R f i and R f 2, which are the same or different, represent a hydrogen 
atom or an alkyl group or together with the nitrogen atom carrying them form a 

10 heterocycle, 

> R4 represents a hydrogen atom or a group NR"iR H 2 wherein R l! i and R H 2, which are the 
same or different, represent a hydrogen atom or an alkyl group or together with the 
nitrogen atom carrying them form a heterocycle, 

15 their enantiomers, diastereoisomers, tautomers and also addition salts thereof with a 
pharmaceutically acceptable acid or base, 

it being understood that : 

- the term "alkyl" denotes a linear or branched hydrocarbon chain containing from 1 to 8 
20 carbon atoms, 



the term "alkoxy" denotes an alkyl-oxy group wherein the alkyl chain is linear or 
branched and contains from 1 to 8 carbon atoms, 
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- the term "aryl" denotes a phenyl or naphthyl group, 

- the term "heterocycle" denotes a mono- or bi-cyclic system which contains from 5 to 1 1 
carbon atoms and which may contain, in addition to the nitrogen atom to which R1R2, 
R'iR ! 2 or R"iR M 2 are bonded, one or two further hetero atoms selected from oxygen, 

5 sulphur and nitrogen, it being possible for the heterocyclic system to be substituted by 

one, two or three alkyl groups, 

- the term "substituted" associated with an aryl group indicates that the phenyl or naphthyl 
group is substituted by one, two or three identical or different groups selected from 
halogen atoms and alkyl, alkoxy, polyhaloalkyl and hydroxy groups, "polyhaloalkyl" 

10 being understood to be a linear or branched carbon chain containing from 1 to 3 carbon 

atoms and from 1 to 7 halogen atoms. 

2. Compounds of formula (T) according to claim 1, 



O 




their enantiomers, diastereoisomers, tautomers and also addition salts thereof with a 
15 pharmaceutical^ acceptable acid or base. 

3. Compounds of formula (I) according to claim 1, wherein NR1R2 represents an NH2 
group, a di-w-propylamine group or also a morpholine group, their enantiomers, 
diastereoisomers, tautomers and also addition salts thereof with a pharmaceutically 
acceptable acid or base. 

20 4. Compounds of formula (T) according to claim 2, wherein NR1R2 represents an NH2 
group, a di-w-propylamine group or also a morpholine group, their enantiomers, 
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diastereoisomers, tautomers and also addition salts thereof with a pharmaceutically 
acceptable acid or base. 

5. Compounds of formula (I) according to either claim 1 or claim 3, wherein R 3 represents 
a 3,4-dimethoxyphenyl, 3,5-dimethylmorpholine, thiomorpholine, azepine, perhydro- 
quinoline or pyrrolidine group or a chlorine atom, their enantiomers, diastereoisomers, 
tautomers and also addition salts thereof with a pharmaceutically acceptable acid or base. 

6. Compounds of formula (T) according to either claim 2 or claim 4, wherein R3 represents 
a 3,4-dimethoxyphenyl, 3,5-dimethylmorpholine, thiomorpholine, azepine, perhydro- 
quinoline or pyrrolidine group or a chlorine atom, their enantiomers, diastereoisomers, 
tautomers and also addition salts thereof with a pharmaceutically acceptable acid or base. 

7. Compounds of formula (I) according to any one of claims 1, 3 and 5, wherein R4 
represents a hydrogen atom or a morpholine or azepine group, their enantiomers, 
diastereoisomers, tautomers and also addition salts thereof with a pharmaceutically 
acceptable acid. 

8. Compounds of formula (T) according to any one of claims 2, 4 and 6, wherein R4 
represents a hydrogen atom or a morpholine or azepine group, their enantiomers, 
diastereoisomers, tautomers and also addition salts thereof with a pharmaceutically 
acceptable acid. 

9. Compounds according to claim 1 selected from : 

2-(dipropylamino)-8-(4-thiomorpholinyl)pyrido[3,4-^/]pyrimidin-4(3^0-one, 
8-(l-azocanyl)-2-(dipropylamino)pyrido[3,4-^pyrimidin-4(3//)-one, 
8-((4aa,8aa)-octahydro- 1 (2//>^ 
one, 

8-((4a>#,8att)-octahydro- 1 (2//)-quinolyl)-2-(dipropyl£imino)pyrido[3 ,4-^pyrimidin-4(3//)- 
one, 

6,8-di(l-azepanyl)-2-(dipropylamino)pyrido[3,4-c/]pyrimidin-4(3//)-one, 
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8-( 1 -azepanyl)-2-(dipropylamino)-6-(4-morpholinyl)pyrido [3 ,4-d]pyrimidin-4(3//)-one, 
8-( 1 -azepanyl)-2,6-di(4-morpholinyl)pyrido [3 ,4-^pyrimidin-4(3//)-one, 
2-amino-8-[(3a,5/^-3,5-dimethylmorpholiny^ 

2-amino- 8 - [(3 a, 5 a)-3 , 5 -dimethy lmorpholiny ljpyrido [3 ,4-</| pyrimidin-4(3i/)-one, 

8-[(3a,5/^-3,5-dimethylmorpholinyl]-2-(dipropylamino)pyrido[3,4-^ 

one, 

8-[(3 a,5 a)-3,5-dimethylmorpholinyl]-2-(dipropylamino)pyri 
one, 

8-[(3a,5a)-3,5-dimethylmorpholm^ 
2-amino-8-(l-azepanyl)-6-(4-moipholinyl)^^ 

8-chloro-2-(dipropylamino)pyrido[3,4-^pyrimidin-4(3//)- one 5 
2-(dipropylamino)-8-(l-pyrrolidinyl)p^ 

and 8-(3 ,4-dimethoxyphenyl)-2-(dipropylamino)pyrido [3 ,4-<flpyrimidin-4(3/f)-one, 
their tautomers and also addition salts thereof with a pharmaceutically acceptable acid. 

10. Process for the preparation of compounds of formula (I) according to claim 1, 
characterised in that there is used as starting material a compound of formula (II) : 



R3 and R4 are as defined for formula (I), which is condensed with a compound of 
formula (III) : 




wherein : 



S= C = N-C(0)OR 



20 



(HI), 



wherein R 2 o represents an alkyl or aryl-alkyl group, 
to yield a compound of formula (IV) : 
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-NH COOR' 



20 



(IV), 



wherein : 

R3, R4 and R20 are as defined hereinbefore, which compound of formula (IV) is condensed 
in the presence of a metallic salt with the amine (V) : 



wherein : 

Ri and R2 are as defined for formula (I), to yield a compound of formula (I), 
-which may be, where appropriate, purified according to a conventional purification 
method, 

- which is separated, where applicable, into its stereoisomers according to a conventional 
separation technique, 

- which is converted, if desired, into its addition salts with a pharmaceutically acceptable 
acid or base. 

11. Pharmaceutical composition comprising as active ingredient at least one compound 
according to any one of claims 1 to 9, alone or in combination with one or more 
pharmaceutically acceptable, inert, non-toxic excipients or carriers. 

12. Pharmaceutical composition according to claim 11, comprising at least one active 
ingredient according to any one of claims 1 to 9, for use in producing medicaments treating 
or preventing cancer, non-insulin-dependent, type II diabetes, obesity, hyperlipidaemia, 
hypercholesterolaemia and cardiovascular complications thereof, arthrosis, arterial 
hypertension. 



HNRjR 2 



(V), 



13. Pharmaceutical composition according to claim 11, comprising at least one active 
ingredient according to any one of claims 1 to 9, for use in producing medicaments treating 
or preventing type II diabetes and cardiovascular complications thereof. 
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14. Pharmaceutical composition according to claim 11, comprising at least one active 
ingredient according to any one of claims 1 to 9, for use in producing medicaments treating 
or preventing cancer. 

15. Pharmaceutical composition according to claim 11, comprising at least one active 
ingredient according to any one of claims 1 to 9, for use in producing medicaments treating 
arthrosis. 

16. Pharmaceutical composition according to claim 11, comprising at least one active 
ingredient according to any one of claims 1 to 9, for use in producing medicaments treating 
arterial hypertension. 
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La pr6sente invention concerne de nouveaux derives pyridopyrimidinone, leur proc£de de 
preparation et les compositions pharmaceutiques qui les contiennent. 

Les composes de Finvention sont nouveaux et presentent d'interessantes proprietes 
modulatrices d'un panel de kinases ce qui les rend utiles dans le traitement de nombreux 
5 types d' affections parmi lesquelles on peut citer a titre non limitatif : cancer, arthrose, 
diabete, obesite, hypertension etc. lis sont en outre totalement atoxiques. Par ailleurs, a 
notre connaissance, cette famille de composes est totalement originale et Factivite que nous 
lui avons d6couverte n'a pas et6 mentionn6e pour des derives structuralement proches. 

Plus particulierement la presente invention concerne les composes de formule (T) : 



10 




dans laquelle : 

> Ri et R.2, identiques ou differents, represented un atome d'hydrogene, un groupement 
alkyle ou forment ensemble avec Fatome d' azote qui les porte un heterocycle, 

> R3 represente un atome d'halog&ie, un groupement alkoxy, un groupement aryle 
15 6ventuellement substitu£, ou un groupement NR'iR^ avec R'i et R' 2 , identiques ou 

differents, representant un atome d'hydrog&tie, un groupement alkyle ou formant 
ensemble avec Fatome d'azote qui les porte un heterocycle, 

> R4 represente un atome d'hydrog&ne ou un groupement N R M i R !t 2 avec R ,f i et R ,! 2, 
identiques ou diff6rents, representant un atome d'hydrogene, un groupement alkyle ou 

20 formant ensemble avec Fatome d'azote qui les porte un h6terocycle, 

leur 6nantiomeres, diast6reoisomeres, tautomdres ainsi que leurs sels d'addition k un acide 
ou k une base pharmaceutiquement acceptable, 



2- 



etant entendu que : 

- le terme alkyle designe une chaine hydrocarbonee, lin6aire ou ramifiee, comprenant de 1 
a 8 atomes de carbone, 

5 - le terme alkoxy designe un groupement alkyle oxy dont la chaine alkyle, lineaire ou 
ramifiee, contient de 1 a 8 atomes de carbone, 

- le terme aryle designe un groupement phenyle ou naphthyle, 

- le terme h6terocycle designe un systeme mono ou bicyclique, comprenant de 5 a 11 
atomes de carbone, et pouvant contenir outre l'atome d' azote auquel sont lies Ri R 2 , R'i 

10 R'2, ou R"i R" 2 un ou deux autres h6teroatomes choisis parmi oxygene, soufre et azote, ce 

systeme heterocyclique pouvant etre substitue par un, deux, ou trois groupements alkyle, 

- le terme substitue afifectant le groupement aryle signifie que les groupements phenyle ou 
naphthyle sont substitues par un, deux, ou trois groupements, identiques ou differents, 
choisis parmi les atomes d'halogene, les groupements alkyle, alkoxy, polyhalog6noalkyle, 

15 et hydroxy, 6tant entendu que par polyhalogenoalkyle on entend une chaine carbonee, 

lineaire ou ramifiee, contenant de 1 a 3 atomes de carbone et de 1 a 7 atomes d'halogene. 

Parmi les acides pharmaceutiquement acceptables, on peut citer a titre non limitatif, les 
acides chlorhydrique, bromhydrique, sulfurique, phosphorique, acetique, trifluoroacetique, 
lactique, pyruvique, malonique, succinique, glutarique, fumarique, tartrique, mal6ique, 
20 citrique, ascorbique, methane sulfonique, camphorique etc. . . . 

Parmi les bases pharmaceutiquement acceptables on peut citer a titre non limitatif 
l'hydroxyde de sodium, l'hydroxyde de potassium, la triethylamine, etc. ... 



Un aspect avantageux de l'invention conceme les composes de formule (I') : 




leurs enantiomeres, diastereoisomeres tautomeres ainsi que leurs sels d' addition a un acide 
ou k une base pharmaceutiquement acceptable. 

Un autre aspect avantageux de 1' invention concerne les composes pour lesquels NR1R2 
represente un groupement NH 2 , un groupement di n-propylamine ou encore un groupement 
morpholine, leurs 6nantiom£res, diaster6oisom£res, tautomeres ainsi que leurs sels 
d'addition a un acide ou une base pharmaceutiquement acceptable. 

Des composes preferes de l'invention sont ceux pour lesquels R 3 repr6sente un groupement < 
3,4-dimethoxyph6nyle, 3,5-dimethylmorpholine, thiomorpholine, azepine, perhydnv- 
quinoline, ou pyrrolidine, ou un atome de chlore, leur enantiom£res, diastereoisomeres, 
tautomeres ainsi que leurs sels d'addition k un acide ou une base pharmaceutiquement" 
acceptable. 

Un autre aspect avantageux de Tinvention conceme les derives pour lesquels R4 represente 
un atome d'hydrog&ie, un groupement morpholine, ou az6pine, leurs enantiomeres, 
diastereoisomeres, tautomeres ainsi que leurs sels d'addition k un acide ou k une base 
pharmaceutiquement acceptable. 

Parmi les composes prefer6s de Tinvention, on peut citer : 
la 2-(dipropylamino)-8-(4-tta^ 

la 8-(l-azocanyl)-2-(dipropylamino)pyrido[3,4-rf]pyrimidin-4(3i^-one^ 
la 8-((4ac^8aa)-octahydxo-l(2H)-qiiinolinyl)-2<dipropylamin^ 
4(3i/)-one, 

la 8<(4a/?,8aa)~octahydro-l(2i^^ 
4(3#)-one, 
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la6,8-di(l-azepanyl)-2-(dipropylainino)pyrido[3,4-£f]pyriniidm-4(3/0-one, 
la8-(l-azepanyl)-2-(mpropylammo)-6<4-m^^ 

la 8-(l -az6panyl)-2,6-di(4-morpholinyl)pyrido[3,4-^pyrimidin-4(3H)-one, 

la2-amino-8-[(3a,5$0,5-dimemylmoiiM 

la2-amino-8-[(3o,5o)-3,5-dime&ylmorphol^^ 

la 8-[(3 o,5 ^-3,5-{iim6thylmorpholinyl]-2-(dipropylainino)pyrido[3,4-^pyri 
one, 

la 8-[(3 o,5 o)-3,5-dim6thylmorpholinyl3-2Kdipropylaraino)pyrido[3,4-^pyrimidin^ 
one, 

la 8-[(3 o,5 o)-3,5-dim6thylmorpholinyl]-2-(4-moipholinyl)pyrido[3,4-d]pyrimidin-4(3 
one, 

la 2-arnino-8<l-az6panyl)-6^(4-moipholrayl)pyrido[3,4-^pyiimi 

la 8-chloro-2Kdipropylamino)pyrido[3,4-rf]pyrimidin-4(3/7)-one, 

la2<dipropylamino)-8-(l-pyrroUdinyl)pyrido[3,4-^pyriinidin-4(3/f)-one, 

et la 8-(3,4-dim6thoxyphenyl)-2-(dipropylamino)pyrido[3,4-^pyrimidin-4(3 J ft0-one, 

leurs tautomeres et leurs sels d'addition a un acide pharmaceutiquement acceptable. 

L'invention concerne egalement le precede de preparation des compos6s de formule (I) 
caracterise en ce que l'on utilise comme produit de depart les composes de formule (H) : 




20 dans laquelle : 

R 3 et R4 ont la meme definition que dans la formule (I), que Ton condense avec un derive 
de formule (III) : 

S= C = N-C(0)OR 20 (EI) 
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avec R 2 orepresentant un groupement alkyle ou arylalkyle, 
pour conduire a un d6rive de formule (TV) : 




dans laquelle : 

R 3 , R4 et R20 ont la m§me signification que precedemment, derive de formule (IV), qui se 
condense en presence d'un sel metallique avec Tamine (V) : 

HNR1R2 (V) 

dans laquelle : ■ 

Ri et R 2 ont la meme signification que dans la formule CO, pour conduire k un compose de 
formule (I), 

- qui peut-etre, le cas 6cheant, purifie selon une technique classique de purification, 

- dont on separe, le cas echeant, les st6reoisomeres selon une technique classique de 
separation, 

- que Von transforme, si Ton le souhaite, en ses sels d' addition a un acide ou une base 
pharmaceutiquement acceptable, 

6tant entendu : 

- qu'a tout moment jug6 opportun au cours du proced6 prec6demment decrit, le ou les 
groupements, amino, alkylamino des rSactifs de depart (IT) peuvent etre prot6g<§s puis, 
api&s condensation, deprot6g6s pour les besoins de la synthase, 

-que les r6actifs (IT), sont decrits dans la litt6rature ou sont prepares par des modes 
op6ratoires connus, decrits dans la litterature. 

Les compos6s de Tinvention ont ete studies sur un ensemble Kinases sur lesquelles ils ont 
montr6 une excellente activite. Cette activity est gen<§ralement selective pour un type de 
Kinase consid6r6e, type qui varie en fonction de la structure du produit de formule (T). 
En fonction du type de Kinase sur laquelle le compos6 de l'invention est actif, on peut en 
attendre une excellente activity dans divers types de cancers, dans les troubles du 
metabolisme et plus particuliSrement dans le traitement ou la prophylaxie des 
hyperglyc6mies, dyslipid6mies, telles que hypercholesterolemie, hyperlipid&nie et 
6galement dans le traitement des diabetes non insulino dependants de type n, de Tob6site, 
des complications diabetiques en particulier au niveau cardiovasculaire, ou encore dans des 
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troubles inflammatoires tels que l'arthrose, ou enfin dans des troubles cardiovasculaires 
non associes au diabete comme l'hypertension arterielle. Le fait par ailleurs que les 
compos6s de l'invention soient totalement atoxiques leur confere un ind6niable int6ret en 
therapeutique. 

5 La presente invention a 6galement pour objet les compositions pharmaceutiques renfermant 
comme principe actif au moins un compose de formule (I) seul ou en combinaison avec un 
ou plusieurs excipients ou vehicules inertes non toxiques, pharmaceutiquement 
acceptables. 

Parmi les compositions pharmaceutiques selon Tinvention, on pourra citer plus 
10 particulierement celles qui conviennent pour 1' administration orale, parenterale, nasale, les 
comprimes simples ou drag6ifies, les comprimes sublinguaux, les gelules, les tablettes, les 
suppositoires, les cremes, pommades, gels dermiques, etc... 

La posologie varie selon l'age et le poids du patient, la nature et la severite de Taffection 
ainsi que la voie d' administration. Celle-ci peut-etre orale, nasale, rectale ou parentdrale. 
15 D'une maniere generate, la posologie unitaire s'6chelonne entre 0,01 et 500 mg pour un 
traitement en 1 a 3 prises par 24 heures. 

Les exemples suivants illustrent l'invention et ne la limitent en aucune facon. Les 
structures des compos6s d6crits ont et6 confirmees par des techniques spectroscopiques et 
spectrometriques usuelles. 

20 Les produits de depart utilis6s sont des produits connus ou prepares selon des modes 
op6ratoires connus. 

Par compose (4aa,8aa), on entend compose dont la jonction de cycle correspondante est de 
configuration cis. 

Par compose (3a,5a), on entend compose dont la jonction de cycle correspondante est de 
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configuration cis. 

Par compose (4a/?,8a#), on entend compos6 dont la jonction correspondante de cycle est 
trans. 

Par compose (3a,5fi), on entend compose dont la jonction correspondante de cycle est 
5 trans. 

Exemple 1 : 

8-(l-Azocanyl)-2-(dipropylamino)pyrido[3,4^pyrimidin^(3J50-one 

Un melange de 0,02 mole (4,10 g) de 3-amino-2-azocanopyridine et de 0,02 mole 
d'isothiocyanate d'ethoxycarbonyle est agite a temperature ambiante pendant 3 heures dans 
10 100 ml de DMF ; on obtient ainsi la thiour6e de formule (IV) qu'il n'est pas necessaire'' 
d'isoler. 

La solution est refroidie a 0°C et est saturSe par 2,5 eq de di rc-propylamine et on ajoute 
0,02 mole de chlorure mercurique ; au bout de 15 minutes, le bain de glace est enleve et le \ 
melange est agite a temperature ambiante pendant 3 heures (on observe toujours" 

15 1' apparition du precipite noir du a la formation de sulfure de mercure). Apres avoir ajoute 
150 ml d'ac6tate d'ethyle, la solution est filtree sur celite et les solvants sont evapores sous 
pression reduite. La AT-6thoxycarbonylguanidine brute, ainsi obtenue est de nouveau 
dissoute dans 50 ml de DMF et chauffee k reflux pendant 2 heures. Apres avoir filtre k 
chaud la solution afm d'eliminer les demiers restes de sel de mercure, la DMF est 6vaporee 

20 sous pression reduite. Le solide ainsi obtenu est repris dans un minimum d'ac6tonitrile, 
essor6 sur fritte puis recristallis6 dans d'ac6tonitrile. 

Point de fusion : 172°C 

Exemple 2 : 

8-(4-ThiomorphoIinyI)-2-(^ 

25 En procedant comme dans Texemple 1 mais en rempla9ant la 3-amino-2-azocanopyridine 
par la 3-Amino-2-(4-thiomorpholinyl) pyridine, on obtient le produit du titre. 



Point de fusion : 226°C 



Exemple 3 : 

8-((4ac^8aa)-Octahydro-l(2^-quinolmyl)-2-(dipropylammo)pyrido[3,4-rflpyriinidin- 
4(3J£)-one 

En proc6dant comme dans l'exemple 1 mais en remplacant la 3-amino-2-azocanopyridine 
par la 2-((4aa,8aa)-octahydro-l(2i^-qiiinolinyl)-3-pyridinamine, on obtient le produit du 
titre. 

Point de fusion : 215°C 
Exemple 4 : 

8<(4a#8aa)-Octahydro-l(21?)-quinolinyl)-2-(d^ 
4(310-006 

En proc6dant comme dans l'exemple 1 mais en remplacant la 3-amino-2-azocanopyridine 
par la 2-((4ap,8aa)-octahydro-l(2f/)-quinolinyl)-3-pyridinamine, on obtient le produit du 
titre. 

Point de fusion : 225°C 
Exemple 5 : 

6,8-Di(l-az6panyI)-2-(dipropylamino)pyrido[3,4-rf]pyrimidin-4(3 J H)-one 

En procedant comme dans l'exemple 1, mais en remplacant la 3-amino-2-azocanopyridine 
par la 3-amino-2,6-diazepanopyridine, on obtient le produit du titre. 

Point de fusion : 220°C 
Exemple 6 : 

8-(l-Az6panyl)-2-(dipropylamino)-6-(4-morpholinyl)pyridor3,4-flr]pyrimidin-4(3fl)- 
one 
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En procedant comme dans Fexemple 1 mais en rempla9ant la 3-amino-2-azocanopyridine 
par la 3-amino-2-azepano-6-(4-morpholinyl)pyridine, on obtient le produit du titre. 

Point de fusion : 250°C 

Exemple 7 : 
5 8Kl-Azepanyl)-2,6-di(4-morph 

En procedant comme dans Texemple 6 mais en rempla9ant la di n-propylamme par la 
morpholine, on obtient le produit du titre. 

Point de fusion : 240°C 

Exemple 8 : 
10 2-Ammo-8-[(3a,5#-3,5-dim&hy^ 

Stade A : AT-6thoxycarbonyWV , -2 (3,5-dimethymorpholin-4-yl) pyridine 

Un melange de 0,02 mole de cis / trans 3-amino 2-[4-(3,5 dimethyl) morpholinyl] pyridine 
(3,80g) et de 2,62g (0,02 mole) disothiocyanate d'ethoxycarbonyle est agit6 a tempdrature 
ambiante pendant 3 heures dans 100 ml de DMF. Le melange obtenu est vers6 dans 200 ml 
15 d'eau. Le pr6cipit6 qui se forme est essore et lave a Tether de petrole. Les isomeres cis et 
trans sont s6par6s par chromatographie sur colonne (eluant 6ther / cyclohexane 55/45). 

Stade B : 2-Amino-8-[(3^5^3,5-dim6thy^ 
one 

0,002 mole de la cis thiouree obtenue au stade A est dissoute dans 100 ml de DMF et la 
20 solution ainsi form6e est refroidie k 0°C puis saturee par Tammoniac gazeux. On ajoute 
0,002 mole (0,50g) de chlorure mercurique. Au bout de quinze minutes, le bain de glace est 
enlev6 et le melange agit6 k tempdrature ambiante pendant 3 heures. Aprfes addition de 
150 ml d'ac6tate d'dthyle, la solution est filtree sur c61ite et les solvants 6vapor6s sous 
pression reduite. Le pr^cipite ainsi obtenu est k nouveau dissous dans 50 ml de DMF et 
25 chauff6 a reflux pendant deux heures. Aprfes filtration k chaud , la DMF est 6vapor6e sous 
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pression reduite. Le solide ainsi obtenu est repris dans un minimum d'acetonitrile, essore 
sur fritte et recristallise dans l'acetonitrile. 
Fusion superieure a 260°C 

Exemple 9 : 

5 2-Amino-8-[(3ai5a)-3,5-dimethylmorpholinyl]pyridol3,4-cnpyrimidin-4(3/0-one 

En utilisant la trans iV^6moxycarbonyl-A^-2-[3<3,5-dimemyl)morpholin-4yl)-pyridin- 
thiouree obtenue stade A exemple 8 et en procedant comme dans l'exemple 8 stade B on 
obtient le produit du titre. 

Exemple 10 : 

10 8-[(3oi5a)-3,5-Dimethylmorpholmyl]-2-(dipropylamino)pyrido[3,4-dlpyrimidin- 
4(3fl)-one 

En procedant comme dans l'exemple 8 stade B mais en remplacant raramoniac gazeux par 
0,002 mole de di /i-propylamine, on obtient le produit du titre. 

Point de fusion : 195°C 

15 Exemple 11 : 

8-I(3«i5y9)-3,5-Dimethylmorpholinyl]-2-(dipropylamino)pyrido[3,4-d]pyrimidin- 
4(3U)-oue 

En proc6dant comme dans l'exemple 9 et en remplacant l'ammoniac gazeux par 
0,002 mole de di n-popylamine, on obtient le produit du titre. 

20 Point de fusion : 173°C 

Exemple 12 : 

8-[(3o^5a)-3,5-Dim6thylmorphoIinyl]-2-(4-morp]iolinyl)pyrido[3,4-rf]pyrimidin- 
4(3//)-one 

En procedant comme dans l'exemple 8 stade B mais en remplacant rammoniac gazeux par 
25 0,002 mole de morpholine, on obtient le produit du titre. 



w 
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Point de fusion : 275°C 
Exemple 13 : 

2-Amino-8-(l-az€panyI)-6-(4-mor^ 

En procedant comme dans 1'exemple 6, mais en rempla9ant la di w-propylamine par 
5 r ammoniac gazeux, on obtient le produit du titre. 

Sublimation &260°C 

Exemple 14 : 

8-Chloro-2-(dipropyIanuno)pyrido[3 ? 4-^pyrimidin-4(3Jy)-one 

En procedant comme dans 1'exemple 1 et en rempla9ant la 3-amino-2-azocanopyridine par 
10 la 3-amino-2-chloropyridine, on obtient 16 produit du titre. 

Point de fusion : 180°C 

Exemple 15 : 

2-(DipropyIamino)-8-(l-pyrrolidinyl)pyrido[3 ? 4-^pyrimidfin^(3J9)-oiie 

/ En procedant comme dans 1'exemple 1 et en rempla9ant la 3-amino-2-azocano pyridine par 
15 la 3-amino-2-(l -pyrrolidinytypyridine, on obtient le produit du titre. 

Point de fusion : 220°C 

Exemple 16 : 

8-(3,4-Dimethoxyph6nyl)-2-(dipropyte 

En procedant comme dans r exemple 1 et en rempla9ant la 3-amino-2-azocano pyridine par 
20 la 3-amino-2~(3,4-dimethoxyphenyl)pyridine, on obtient le produit du titre. 

Point de fusion : 202°C 
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TTTiroF, PHARMACOLOGIOUE 
Exemple A : Screening sur un panel de Kinases 

En utilisant des techniques classiques de screening mettant en oeuvre les Kinases 
commercialement disponibles, les produits de Invention ont montre d'interessantes 
5 proprietes : 

« activatrices de certaines Kinases pour plusieurs produits de 1' invention. 

♦ inhibitrices d'autres Kinases pour plusieurs produits de l'invention. 

+ potentialisatrices d'activateurs ou d'inhibiteurs de Kinases pour d'autres produits. 

Exemple B : Activite hypolipemiante 

1 o Les produits de l'invention ont ete testes in vivo chez la souris obese ob/ob, utilisee comme 
modele d'insulinoresistance associee a l'obesite. A litre d'exemple, le compose de 
l'Exemple 6 baisse significativement les triglycerides a 125 mg^cg per os, alors qu'avec la 
metformin^ la meme diminution est obtenue a 250 mg/kg per os. 

Dans ce modele, les composes de l'invention se sent done rev61es etre de puissants 
15 hypolipemiants. 

Exemnle C : Etude de la toxicite aigu6 

La toxicite aigue a ete appr6ciee apres administration orale a des lots de 8 souris (26 + 6 
grammes) de doses croissantes de produit a etudier. Les animaux ont ete observes a 
intervalles r6guliers au cours de la premiere journee et quotidiennement pendant les deux 
20 semaines suivant le traitement. 

II apparait que les composes de l'invention sont totalement atoxiques. 
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Exemple D : Composition pharmaceutique 

Formule de preparation pour 1000 comprim6s doses a 5 mg 



o 

Compose de l'exemple 8 5g 

Hydroxypropylcellulose 2 g 

5 Amidondebte 10 g 

Lactose 100 g 

Stearate de magnesium 3 g 

Talc 3 g 
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REVENDICATIONS 

1. Composes de formule (I), 



Q 




CO 



dans laquelle : 

5 > Ri et R 2 , identiques ou diff6rents, represented un atome d'hydrogene, un groupement 
alkyle ou forment ensemble avec F atome d'azote qui les porte un het6rocycle, 

> R 3 repr6sente un atome d'halog&ie, un groupement alkoxy, un groupement aryle 
eventuellement substitue, ou un groupement NR'|R' 2 avec R'i et R' 2 , identiques ou 
diff6rents, representant un atome d'hydrogene, un groupement alkyle ou formant 

10 ensemble avec r atome d'azote qui les porte un heterocycle, 

> R4 reprSsente un atome d'hydrogene ou un groupement N R"i R" 2 avec R"i et R" 2 , 
identiques ou difF6rents, representant un atome d'hydrogene, un groupement alkyle ou 
formant ensemble avec l'atome d'azote qui les porte un h6t6rocycle, 

15 leur 6nantiomeres, diaster6oisomeres, tautomeres ainsi que leurs sels d'addition a un acide 
ou & une base pharmaceutiquement acceptable, 

etant entendu que : 

- le terme alkyle designe une chaine hydrocarbonee, lineaire ou ramifi6e, comprenant de 1 
20 a 8 atomes de carbone, 

- le terme alkoxy designe un groupement alkyle oxy dont la chaine alkyle, lindaire ou 
ramifiee, contient de 1 a 8 atomes de carbone, 
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- le terme aryle designe un groupement phenyle ou naphthyle, 

- le terme het6rocycle d6signe un systeme mono ou bicyclique, comprenant de 5 a 11 
atomes de carbone, et pouvant contenir outre Tatome d'azote auquel sont lies Ri R2, R'i 
R* 2 , ou R"i R !l 2 un ou deux autres h&eroatomes choisis parmi oxyg&ne, soufre et azote, ce 
syst&me h6t6rocyclique pouvant etre substitu6 par un, deux, ou trois groupements alkyle, 

- le terme substitue affectant le groupement aryle signifie que les groupements phenyle ou 
naphthyle sont substitues par un, deux, ou trois groupements, identiques ou differents, 
choisis parmi les atomes d'halogene, les groupements alkyle, alkoxy, polyhalogenoalkyle, 
et hydroxy, 6tant entendu que par polyhalogenoalkyle on entend une cha!ne carbon6e; 
lineaire ou ramifi6e, contenant de 1 k 3 atomes de carbone et de 1 a 7 atomes d'halog&ie. 

2. Composes de formule (P) selon la revendication 1, 




leurs 6nantiom&res, diaster6oisom&res, tautom&res ainsi que leurs sels d' addition a un acide 
ou une base pharmaceutiquement acceptable. 

3. Composes de formule (I) selon la revendication 1, pour lesquels N Ri R 2 represente un 
groupement NH2, un groupement di w-propylamine ou encore un groupement morpholine, 
leurs 6nantiomferes, diast£r6oisomeres, tautom&res ainsi que leurs sels d* addition a un acide 
ou une base pharmaceutiquement acceptable. 



4. Composes de formule (I*) selon la revendication 2, pour lesquels NRjR 2 represente un 
groupement NH 2 , un groupement di ^-propylamine ou encore une morpholine, leurs 
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enantiom&res, diastereoisom&res, tautomfcres ainsi que leurs sels d'addition a un acide ou 
une base pharmaceutiquement acceptable. 

5. Composes de formule (T) selon Tune quelconque des revendications 1 ou 3, pour lesquels 
R 3 repr6sente un groupement 3,4-dim6thoxyph6nyle, 3,5-dimethylmorpholine, 

5 thiomorpholine, azepine, perhydroquinoline, ou pyrrolidine, ou un atome de chlore, leur 
6nantiomeres, diaster6oisom£res, tautom&res ainsi que leurs sels d'addition a un acide ou 
une base pharmaceutiquement acceptable. 

6. Compos6s de formule (T) selon Tune quelconque des revendications 2 ou 4, pour 
lesquels R 3 represente un groupement 3,4-dim<§thoxyphenyle, 3,5-dimethylmorpholine, 

10 thiomorpholine, az6pine, perhydroquinoline, ou pyrrolidine, ou un atome de chlore, leur 
6nantiomeres, diasterSoisomfcres, tautom&res ainsi que leurs sels d'addition a un acide ou 
une base pharmaceutiquement acceptable. 

7. Composes de formule (I) selon Tune quelconque des revendications 1, 3 ou 5, pour 
lesquels R4 repr6sente un atome d'hydrogene, un groupement morpholine, ou azepine, 

15 leurs enantiomeres, diastereoisomeres, tautomeres ainsi que leurs sels d'addition a un acide 
pharmaceutiquement acceptable. 

8. Composes de formule (T) selon Tune quelconque des revendications 2, 4 ou 6, pour 
lesquels R4 repr6sente un atome d'hydrogene, un groupement morpholine, ou azepine, 
leurs 6nantiomeres, diast6reoisom£res, tautomeres ainsi que leurs sels d'addition a un acide 

20 pharmaceutiquement acceptable. 

9. Composes selon la revendication 1 choisis parmi : 
la 2-(dipropylamino)-8-(4-thiomo^ 

la 8-(l-azocanyI)-2-(dipropylamino)pyrido[3,4-<|pyriniidin-4(3/iO-one, 
la 8-((4aa,8aa)-octahydro-l(2/^-quino^ 
25 4(3//)-one, 
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la 8-((4a#8aa)-octahydro-l(2fl)-quto 
4(3fl)-one, 

la 6,8-di(l-az6panyl)-2-(dipropylamino)pyrido[3,4-d]pyrimidin-4(3^0-one, 
la 8-(l-azepanyl)-2-(dipropylaimno)-6-(4-mo^^ 
5 la 8-(l-az6panyl)-2,6-di(4-morphoUnyl)pyrido[3,4-^pyrimidin : 4(3i^)-one s 

la 2-amino-8-[(3 a,5yfl)-3,5-dimethylmorpholinyl]pyrido[3,4-<|pyrimidin-4(3i^-one 
la 2-amino-8-[(3 a,5 ^-S.S-dimethylmoiphoUnyllpyridoCS^-tflpyrimidin^CS/O-one, 
la 8-[(3£^5^-3,5-dimethylmorphoHnyl]-2-(dipropylainino)pyrido[3,4-^pyri 
one, 

10 la 8-[(3a;5a)-3,5-dime&ylmorphoH 
one, 

la 8-[(3 a,5 a)-3,5-dimethylmorpholinyl]-2-(4-moipholinyl)pyrido[3,4-^pyrimid 
one, 

la 2-amino-8-(l-azepany0^ 
15 la 8-chloro-2<dipropylamino)£^ 
la 2-(dipropylamino)-8^1-pyrro^^ 
et la 8K3,4-dim6thoxyph6nyl)-2-(dipropylamino)pyri 

leurs tautom&res et leurs sels d'addition a un acide phannaceutiquement acceptable. 



10. Procede de preparation des composes de formule (I) selon la revendication 1 caract&ise 
20 en ce que Ton utilise comme produit de depart les composds de formule (II) : 




dans laquelle : 

R 3 et R4 ont la meme d6finition que dans la formule (I), que Ton condense avec un d6rive 
de formule (EI) : 

S= C=N-C(0)OR 20 (HI) 
avec R 2 o repr6sentant un groupement alkyle ou arylalkyle, 
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pour conduire k un deriv6 de forraule (TV) : 




dans laquelle : 

R 3 , R4 et R20 ont la meme signification que precedemment, d6riv6 de formule (IV), qui se 
condense en presence d'un sel m6tallique avec l'amine (V) : 
5 HNR1R2 (V) 

dans laquelle : 

Ri et R 2 ont la m8me signification que dans la formule (T), pour conduire a un compos6 de 
formule (I), 

- qui peut-etre, le cas 6cheant, purifie selon une technique classique de purification, 

10 - dont on s6pare, le cas echeant, les stereoisomeres selon une technique classique de 
separation, 

- que Ton transforme, si Ton le souhaite, en ses sels d'addition a un acide ou une base 
pharmaceutiquement acceptable. 



11. Composition pharmaceutique contenant comme principe actif au moins un compose 
1 5 selon quelconque des revendications 1 & 9, seul ou en combinaison avec un ou plusieurs 

excipients ou vehicules inertes, non toxiques, pharmaceutiquement acceptables. 

12. Composition pharmaceutique selon la revendication 11 contenant au moins un principe 
actif selon Tune quelconque des revendications de 1 k 9 utiles pour la fabrication de 
medicaments traitant ou prevenant le cancer, le diabete de type II non insulinodependant, 

20 Tobesite, Thyperlipidemie, rhypercholest6rol6mie et leurs complications 
cardiovasculaires, Farthrose, Thypertension arterielle. 

13. Composition pharmaceutique selon la revendication 11 contenant au moins un principe 
actif selon Tune quelconque des revendications de 1 k 9 utiles pour la fabrication de 
medicaments traitant ou prevenant le diabete de type II et ses complications 

25 cardiovasculaires. 
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14- Composition pharmaceutique selon la revendication 1 1 contenant au moins un principe 
actif selon Tune quelconque des revendications de 1 a 9 utiles pour la fabrication de 
medicaments traitant ou pr6venant le cancer. 

15, Composition pharmaceutique selon la revendication 1 1 contenant au moins un principe 
actif selon Tune quelconque des revendications de 1 a 9 utiles pour la fabrication de 
medicaments traitant Parthrose. 

16. Composition pharmaceutique selon la revendication 11 contenant au moins un principe 
actif selon Tune quelconque des revendications de 1 a 9 utiles pour la fabrication de 
medicaments traitant Fhypertension arterielle. 
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DU (DES) DEMANDEUR(S) 
OU DU MANDATA1RE 
(Nom et qualrte du signatalre) 
Le 05 novembre 2002 

Francois RIVIERE, IngenieiiT Brevets 
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